Posterior fragment instability is likewise difficult to predict. There is some evidence for fixation of fractures that are greater than 25% of the articular surface based on concern for articular incongruity and instability. 2, 10 However, there are limited data to suggest a fragment size that will predict posterior instability. There are biomechanical data that extremely large malunited fragments have a role in posterior instability. 1 Another systematic review reports no significant benefits to open treatment when looking at studies over a nearly 40-year period. 16 The dearth of literature and disparity in practice patterns has been well documented and is a source of current debate. 5 At our institution, trimalleolar ankle fractures with involvement of less than 25% of the articular surface on the lateral view are generally treated with supine positioning, fixation of the medial and lateral malleolar injuries, stress examination, and potential fixation of the syndesmosis and posterior malleolus in that order. If a patient had a direct posterior dislocation or if the posterior malleolar fragments are over 25% of the articular width, the fracture is generally treated prone with direct reduction and plate fixation of the posterior malleolus as well as fixation of the medial and lateral injuries. The syndesmosis is then tested for stability and stabilized if necessary.
The goal of the current study was to define the rate of syndesmotic instability following the anatomic reduction and stabilization of the posterior malleolus component of ankle fractures. Conversely, we sought to evaluate the rate of syndesmotic and posterior instability when a supine position and initially conservative management of the posterior elements were chosen. Our specific hypothesis was that patients who have a directly repaired and stably fixed posterior malleolar fracture would have a lower rate of syndesmotic fixation than patients treated without posterior malleolar fixation. Secondarily, we also hypothesized that a sizable percentage of patients with posterior malleolar ankle fractures has signs of posterior ankle instability even after fixation of the medial and lateral portions of the injury.
Methods
After receiving institutional review board (IRB) approval, we performed a retrospective chart and radiographic review of all adult ankle fractures with a posterior malleolar component treated at our institution between January 2012 and December 2015. These procedures were performed by 4-fellowship-trained orthopaedic trauma surgeons and 2 fellowship-trained foot and ankle surgeons. Patients were identified using Current Procedural Codes (CPT) 27822, 27823, 27769, and 27814. These codes were chosen as they identify trimalleolar or trimalleolar equivalent fractures.
Those who had reached skeletal maturity and were 18 years or older were included in the study, with study groups ranging in age from 18 to 92 years. Patients with pilon fractures, trimalleolar fractures with Chaput fragments, tibial shaft fractures with intra-articular extension, and neurologic injury were excluded. Demographic information (ie, age, sex, height, weight, and body mass index [BMI]), Lauge-Hansen fracture classification, Weber classification, initial operative position, presence of medial clear space widening, posterior malleolar fragment size, and posterior malleolar height above the plafond as measured by the lateral plain film radiograph were recorded for each fracture (Figure 1) .
To test the hypothesis that direct stabilization of the posterior malleolar fracture would reduce the need for syndesmotic stabilization, the cohort was split into 2 groups: patients who were initially positioned prone vs those who were positioned supine. First, for the supine cohort, we calculated the simple percentage of patients who underwent syndesmotic stabilization, then the percentage of patients who were treated with posterior fixation.
Patient demographics, injury details, and fracture characteristics as risk factors for syndesmotic and/or posterior stabilization were also analyzed. We then analyzed patients who were initially treated in the prone position. We calculated the number of patients who needed syndesmotic stabilization after fixation of medial, lateral, and posterior malleolar injuries. This was compared to the percentage of patients needing syndesmotic stabilization in the supine group to calculate the relative risk reduction for syndesmotic fixation when the posterior malleolus was stabilized. The supine and prone cohorts were compared to determine if there were factors that influenced the surgeon's decision to approach the fracture from a prone or supine position. Statistically, groups were compared using Fisher's exact 
tests for categorical values and Student t test for continuous variables.

Intraoperative Assessment
To test syndesmotic stability, after fixation of medial and lateral injuries, we grasped the fibula with a small tenaculum while stabilizing the tibia with a screwdriver or small ball spike pusher. Under live fluoroscopy, we then laterally translated the fibula and looked for any widening along the incisura or medial clear space. Any degree of widening was indicative of instability and was treated with stabilization. To assess for posterior instability in the supine population, the C-arm was positioned to view the lateral ankle. A bump was placed under the distal leg and a perfect lateral view of the ankle was achieved. Under live fluoroscopy, the talus was translated posteriorly in neutral dorsiflexion. If there was any talar translation with translation of the posterior malleolar fragment, the posterior malleolus was repaired.
Results
Of the 198 patients who met inclusion criteria, 151 patients (76.3%) were initially positioned supine. Forty-one (27.2%) of these patients had operative stabilization of the syndesmosis. Of these 41 patients, 5 were also found to be unstable on posterior stress examination and received posterior malleolar stabilization. Of the 110 supine patients who did not require syndesmotic stabilization, 32 (29.1%) required posterior malleolar stabilization for posterior instability. In total, 73 (48.3%) patients needed some form of additional fixation after the initial stabilization of the medial and lateral malleoli.
Of the 198 patients who met our criteria, 47 (23.7%) were initially positioned prone. Following anatomic reduction and internal fixation of the posterior malleolus, syndesmotic stability was restored in 46 of 47 patients (97.9%). This 2.1% rate of instability is in contrast to the 13-fold higher syndesmotic instability rate seen in the supine group (P < .001).
Comparing the supine and prone cohorts, there were no differences in age, sex, height, weight, or BMI ( Table 1) . The fracture classifications according to the Lauge-Hansen and Weber system were also not statistically different. Most injuries in both groups were supination external rotation injuries (89.4% in the prone group and 77.5% in the supine cohort). There were 22 pronation external rotation injuries, and 91% of these were treated in a supine approach (Table  1) . Both cohorts had similar fibular injuries. Almost all injuries had a fibular fracture, and they were statistically at the same height above the plafond. There was a significant difference in the rate of medial malleolar injuries, with only 76.6% of the prone patients having a medial malleolar fracture vs 94.0% of the supine patients. The posterior malleolar fracture patterns were statistically different between the cohorts as well. The posterior malleolar fractures were smaller both as a direct measurement of sagittal plane width and as a percentage of the articular surface in the supine group. The fractures also exited less proximally in patients treated with a supine approach ( Table 2) . When comparing the supine patients who needed additional posterior malleolar or syndesmotic fixation vs those who were able to be treated with medial and lateral fixation alone, patients who were deemed stable had significantly smaller posterior malleolar fractures (6.0 mm vs 4.6 mm, P = .002) that were also a smaller percentage of the articular surface (17.3% vs 13.2%, P < .001). The fractures were also markedly different via the Lauge-Hansen and Weber classification systems with pronation external rotation injuries and other Weber C fractures more commonly represented in the supplemental fixation group. There was a significantly higher rate of medial malleolar fractures and more proximal fibular fractures in the supplemental fixation group (Table 3) .
Discussion
The principal finding of this study was that a greater portion of trimalleolar fractures treated supine and medial and lateral fixation and syndesmotic stress examination required syndesmotic fixation compared with those treated prone with direct stabilization of the posterior malleolus before stress examination. In the supine cohort, we found that 27.2% of patients needed syndesmotic fixation after stress examination. This is comparable to many series showing a similar rate of syndesmotic instability in ankle fractures.
11,14 When we positioned a patient supine, we assumed that we would be able to treat the posterior malleolar component of these injuries nonoperatively. In these cases, we believed that anatomic reconstruction of the medial malleolus, fibula, and syndesmosis would restore ankle stability. However, 37 of 151 (24.5%) patients treated in this fashion underwent supplemental posterior malleolar fixation.
This led us to the question whether our ability to predict syndesmotic and posterior instability preoperatively was adequate. After reviewing our data, this has become a more acute concern for our group. Following open reduction and internal fixation of posterior malleolar fractures, the syndesmosis stability was restored over 97% of the time in this study. Gardner et al 4 showed in their anatomic study that reduction and fixation of the posterior malleolus restores tension to the posterior inferior tibiofibular ligament (PITFL), providing greater stability to the syndesmosis than syndesmotic fixation. 9 We believe that our study validates the conclusion by Gardner et al 4 that stabilization of the posterior malleolus will often treat the syndesmotic injury. Furthermore, fixation of the posterior malleolar fracture could obviate the inherent damage of the distal tibiofibular joint that occurs with placement of rigid fixation directly across the joint surface.
We analyzed further the cohort of patients positioned supine to determine if we could have predicted which patients needed supplemental fixation. We found that those fractures treated solely with medial and lateral fixation were almost exclusively SER ankle fractures with relatively small posterior malleolar injuries. Non-SER ankle fractures almost universally received syndesmotic fixation, posterior malleolar fixation, or both. Unfortunately, these data are unable to predict prospectively who should be positioned prone and who should be treated supine. This is a retrospective cohort based on the surgeons' best, literature-informed opinion on whether the posterior malleolar fracture will need to be stabilized. While we used initial position as a surrogate for our decision-making process, there were instances when a patient may have been positioned supine with the initial intent to percutaneously manage the posterior malleolus. This was not always documented well in the chart. Examples would be large open fractures, morbid obesity, and very large nondisplaced posterior malleolar injuries. The largest bias in the study is still the definition of the "need" for syndesmotic and posterior stabilization. While based on intraoperative stress examination, the amount of displacement required for each of our surgeons to stabilize these injuries 
Conclusion
Our data demonstrate that the rate of syndesmotic instability following supine positioning and medial and lateral fracture fixation was much greater in trimalleolar and trimalleolar equivalent fractures than when prone positioning and medial, lateral, and posterior fixation were first performed. Using traditional preoperative estimates of posterior stability to determine the need for posterior malleolar fixation may be inadequate since almost a quarter of patients treated supine received posterior stabilization.
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